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[S¥/HW] 1. fl^A|-SA||A|(£a)_m 
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ALD-TiN^g- ^-g-^ «fl ALD-TiN^ ii^7l-i^ -fr^o] i^t 

*}Jf#^Hl -fr^^M ^€ #51*11 7l#-g- ^3. #711, ^ ^ v 

71 -F^^MHl TiCl 4 # ii7}iS ^f^SM^* ^-sfl El^o] ^-o.^ 

^*Kr #711-1- ^-71 TiCU^l #5L-f^ SL^r ^N^^H 

3^ *H1" #7] ^^-ofl a o V 7 ) TiCl 4 7> ^#£1tt 3* ^1^4. 
£ 7 

ALD, #&U\ TiN, #S.^-§r, 3^, CVD, tifl^l^ 



27-3 



^^1020020042296 #3 °^\- 2003/5/15 

t' 

hh*i<s o]-§-*> ^^i4oih^oih^£1 ^^>^^ ^ ^t- nn*\ 

E^S] ^^{Atomic layer deposition of titanium nitride using batch type chamber 

and method for fabricating capacitor by the same} 

£ lafe ^2fl7l#ofl crf^ ufl^^ <£z}^^*]6) sn^-g. 

£ lbfe £ la^ ^tHl- oj-g.^ TiN ^-fc 7}^ ^^g- 

£ 2-b ^efl7l#oll 4€- MIS 7fl2fl^E]^ ^ ^-^HSAi, 

S. 3a^r CVD-TiN4 ALD-TiN-8- MIS jH^e^ ^-g-^jl ^Hf^°ll 

w r °H^-I- 9}7}^ ^-fofl ^ tiling 

£ 3bfe- CVD-TiN4 ALD-TiN-§: MIS 7l]2JMEi<ij ^#^-0.5. ^-g-*>Jl ^r^°)l 
S. 4a CVD-TiN^ ALD-TiN^- MIS 7fl3flA]E^ 0.3. *>;n Aj-Jf^q-ofl <£ 

S. 4b¥ CVD-TiN^l- ALD-TiN^- MIS 7flsfMfcl^ ^kh^ o.^ ^-g-*}Jl ^Hf^^l 

27-4 



^^1020020042296 #^ ^^>: 2003/5/15 
£ 6b¥ £ 5 oil <4€- 7Ma1e^ ^ w>oloj^ ^*HH 

a - 1 - » 

5. 10^r TiCl 4 ^ 3] ^ofl ^ ¥^^^-^-£1- 

£ lla¥ CVD-TiN-i: ^-g-*V 3fl a] e^ 2]- ALD-TiN# ^-§-tb ^^l^^l -t^flsfl ^ 

£ llb^ CVD-TiN-i: ^-g-?!: 7fl3jjAlEi<4 ALD-TiN# ^-g-tt 7fl^^l^^l ¥€^ J Fr T H:£ 
1- tiling 
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<17> £ tiV£*|} ^2: 7l^ofl :£*V O.S., ^7>#^ZV^^ o]-g-^- 7flB||AlBl 

<18> ^a>2|o.S. «>5i*fl *fl2 ^^H, S^WI ^*fl i^E^ 

^(Sputtering), SJ^M^^^ (Chemical Vapor Deposition; CVD), ^Hrf 1 ^ 
(Atomic Layer Deposition; ALD)-=r ^-§-^4. 

<i9> ^E|e^£- #ej-^n> ^-HfloflA-^ o}ea o]^-g- ^5^^7)7! « Jl^^ 

Tjlofl ^7>*V ^-Bfl^Ai o}2^. Jg^ Ul^y]-^ ^*»tf^jjL ^A^t}. o] nfl , ofS 
5- °l£t-£ a^^l ^E|S)jl, ^7>-i-^ E^S] S ^O.S.ti-Ei 

<20> ole^tr ^Ei^W ^sfl -f^rtr 4 1 

^ ^*l-7l7l- nfl-f o]z\<$ v]A\m sflEl^. ^ ^E^"^ ^-g-ofl^ ^^7> 

<21> Cf^-O-S, 3^-71^4^ (CVD)^r 7\?& ^S] o]-g-^^ ^ 71^^, UY^ 7 \^9\ 

^^(CVD)£r ^ 7 \ + %£r <£-§-^3- ^<£*\?}5L, 1 , *^n>^ £ 
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£ J7oflu-)*H o)«fl 7\^%% sj-^-tiV-g-A] 7)^H1 -8.^3 *r ^1 ^ 

<22> o>^-ei, s^7l^^(CVDHHfe ^-g-°im^^ 91?}$. #^ D r 5Efe 7}if 

2\ Hl(ratio) ^ ^(amount -f^fl #-§-^£-8- ^1<H*>S.S^ f^t-* f^M*!**. 

<23> na^M-, °1 bb>s71 nfl^-ofl 1 «H (Thermaodynami c) <&^^r ^ 

cH*>7l *fl4- ^7l^^(CVD)^ #33, 3713^* 

*H ^7}# &$\s<\ 3m «o v ^^-^i, °H ^*fl 

3§Wll- *]«?HM5. 5<^H, ^71^ #33 -f^r^. 

<25> ^5-<Hl^, 5|-^-7l^^-^(CVD)ol nflo. 3. ^^uKAspect ratio)!- £tt 

^x}-^ 4^ (Step coverage)^ 3-§-°l <H^7l , &x}*)^<>) *b31 

<26> £ la^ #^^1 tifl^l^ €7}#^3|-^]^ 5^1*!: 

JL, £ lb^ £ la^ ^*H# °l-g-^H TiN ^-g- #^>7l 7>i<2] ^ 

10-2002-27614solcf. 

<27> £ i a -§- , #^(llc), tf^Ula) ^ ^-^(llb) o] =<^^^ aV-g-^ 

tH(lO), a J-§-^H^ ^-^(lla)^ ^°<M" ^7>i, «}-§-7Vi ^ 3S]^7>i ^ 

b\ 7\^% w 0 >a> ^<yAi7l^ A>^*ii^(i2), isB^Ulb)^! JMfr^M 
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^JES^M 7Bftb «1^*(13). *>^(llb)4 «1^*(13)^ ^°<H- ^*Kr 3 

^(14), 3. f^voj-JfEi Jg-^sH *M*1(16)7} =L ^ ^°o V °l 

^^(14)ofl Jl^^ 3)*d#(15), 3*d#U5) 7RV*}sH ^JJ(llc)* ^ ^r-^ 

*(llb)* a>^|^-(12)^e1 7>^1- «(Baffle) 

<28> £ l a ^ tifl^l^ «^ <g^*l^r 3l*r# ^M: £3 3^ (travel ling wave) 

<29> £ lb» Ti ^Blvflofl ^lolJlf S^Al^l ^ iHl^fll ^7>^<?1 

TiCUS SHsl-M TiCl 4 * s^^KChemical absorption)^ 

T 2 Althfr Ar ^ ^^l(Purge)7Vil- M*H TiCU* «fl#*l7l^ , 

T 3 tiVo. 7 >io] NHg- ^°}Z}*\ ^olsj^6|| S^-^SHa TiCU^r NH 3 ^ 

TiN €*>^8: 43 T 4 *R>£ Ar M tf|*|7h&» 

o^^-o, ti>-§-7>^ £ «V-§-^l-* «fl#Al7l^ s^M, Ti~T 4 » l A V°ls(l cycle) 
3. *H ^4 ^JI^ES^l ^*Hr ^M- 
< 30 > wV^f TiN ^7}^ ^^hfr SSLRMCSurface Self Limited Reaction 

Mechanism)** ^ o]^ SSLRM^ fii** *W* 3* ^ 

*>7l ttfl^ofl 3^71^2^ (Chemical Vapor Deposition; CVD)<H1 «l«fl 7>i^ Aj-ti>-§-(Gas 
phase reaction)** S}tr ^ltr^. 
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<31> £ 2^r f^l^M MIS ?fl3flAlEi^ , <^f-^*l 5L-fH= # 

^(21)^1 Ta0^(22)ol ^^s)j1, TaO^C 22)^^1 ^Hf^l^ ALD-TiN 

^(23H 

<32> £ 3a^ 2. 3b^ CVD-TiN^ ALD-TiN* MIS ^fl^^lB^ ^Jf^ 3 -g-tb 

<33> £ 3a D ^ £ 3b^1 CVD-TiN-i- #Jf-*I^\2.3. ^7fl3flAl 

^(Cs)ir #-¥-*l^MI 0 <^ Hl-^^it ^7>*> 2£*HH 23.9i.06fF/^^lJL, *^ 
aM 0 !^* ol7Vtb ^^sHl^b 22.9d0.94fF/^olcf. ^ , ALD-TiN* 3 

25.8±L.26fF/€, 24.7dl.l0fF/€ o li=f . 
<34> #Jf ^ofl ALD-TiN* ^-§-^1 ^ €7fl2flAl^^7> 2fFM ^S. 7fl^* 

<£ ^ o]^ ^flsflAlE^ ^ol7l- 15500A<y ^* 7fl2fl^sl 

1- 1300 A ^£ z] ^ &** iL^^Hr 

<35> ZL&m, #sfl7l#2l ALD-TiN* ^^SLS. °1 -g-sj-fe 7fl2flAlE^ CVD-TiN* #4 

oj-g-^ ^^jE^ til^fl ^Md^ ^ 7fl^lJL^7> ^H*}^. 
<36> £ 4a ^ £ 4bxr CVD-TiN4 ALD-TiN* MIS ^^fl^E-l^ -tfJf^i^ 3-§-f5: ^-f 

^i^olzL, £ 4bfe #^#^1 -g-o} a>ol<^^l- oi7>^ ^-fS] ^sfol^. 
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<37> £ 4a * S. 4b*fl ^*fl *£) «H^i 2r?i*HH 

^*<m ^^^-^Hl- -U^SL^, CVD TiN cflti] ALD TiN Y^^r ^1 

ALD-TiN^ ^7>i<>] TiCl 4 °fl ^*fl -fr*l^ 0 l ^^^71 afl&ol^. 

<38> ALD^^r SSS(Surface Self Saturation) 7.}-g-*>7l , TiCl 4 /NH 3 

^ ±^7}^ tiV-§. 7 >^^ #3.+-§-4 :g-cq £o] oj^^ ol^-o]^ 

°^tr 2M: #^r. £ H ^ A l^ #*H*m 0.35AS. <^ 

<39> ZL&1M-, ALD-TiN^ lS.i.efl°H(one mono layer) 7} 2A<£ ^-8: ^J^, 

f^-fr^ £ ^ s^Csurface coverage) ^HH l4°lt 30%^ 3 

o. ^ oJ|.|. o)xj1«]-c}-. o]^ ol«i A>ol3.o] ^1^^<H1 ttfBr Tr^^ Vo l TiCl 4 °fl i^fr^H 



o. S ALD-TiN* ofl ALD-TiNSl ii7}ii i^fr^Hl <4^ ¥^^^-^ 
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Hk*$4\ ^ *)--§-] 

<41> ^-71 ^-^^ ^*>7l -g- 7ll3flAlE^ 42i *}513]7l# #^-<>fl 

^H^^M: ^*Rr #7fl, ^"71 *Hf*l^Ml ^*Hr ^1, ^71 -fr^^H 

*g#£l ^7] ^£^7l^;# ^3*^3. S^A^lfe # 7l ^j-^vflofl NH3I; 

^7l ^^M^ ^-741, ^ ^-71 £^o] -ft^i^Hl TiCl 4 

Till- ^SLS. ^7} 11 £M 71^ #7fl^ ^"71 

NH3I- 300sccm~1000sccm^ 10^-120^^^ ^ ^^.5. *Vcf . 

<42> JE^, -S. 7 flS]]AlEi^ ^2: ^ ^ ^^l^Hl -R^^H ^£^71 

^T-fr S^l 7]ir #31, ^ #7] -fr^^HM] TiCl 4 # ^^7^5. oj-g-*}- ^*H§^ 

^4^-§- "S-n ^Hf^-o] ^o.^ #-¥-#^M: ^*Rr ^741# IfsH , ^"71 TiCl 4 ^ # 

JEtt ^^m^H AjBHig ^q.^ ^ a^j-cs) a o V 7 ] ^7>^2|-4^ 

^ ^lsjAl #71 -fj-^ofl ^-71 TiCl 4 7> 33* H cM*Rr ?3* ^K 1 

<5>J1, ^7} TiCl 4 ^ S^^gr ^"7] TiCl 4 ^ ^^cHH ^"71 TiCUl" 

?} xr U±» SE^r ^"71 TiCl 4 ^ ^^H^l ^"71 TiCl 4 # 3\ x 3*}7]±; 

tel- i€-*><^ A oM $\ifS. v}°]n^}7}±r 53* ^^.3. #71 TiCl 4 ^ 

^^^1^ S*!£r #71 Qx}%-^^2\-7$9] A\o)^ 3} 50*H#*}*lfe- 0.05^~ 

0.2^S. S^s>ZL, 50A}°1## ^ 0.5^~0.2^S. 2^*}^ 
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<43> o)t\, -g- ^o] ^t}^ 7l^*o>ofl^ Aj-o} xl-il^- 7>^1 *>7> £ 7^3 

<44> ^A]^oi)A-l^. £ i a <>} Hfl^]^ ^7f#f^#*HH ALD-TiN^-i: ^*Hr ^ 

-f, CVD-TiN tflu] ¥ii#-ff- 7fl*H Plqt*v ^^}7) *th3-§- *)1 

<45> 51 5^7 ^1 ^Aj^Hl ttfa 7 fl3flAlE^ ^ o. ^aj. 7 j ^ ^ 

<46> £ 5* ^2^1-13, 4^(31), 4^(32), ALD-TiN^- 

4^(33)^1 &*\3, ^S\JL, ALD-TiN^- 4^(33)^: NH 3 4^(33a), TiCl 4 

4*3 4^ (33b), ^1 3i)*] 4^ (33c), NH 3 4<3 43 (33d), A2 s)*l 43 (33e)iL5. °) 
-f-^H, TiCl 4 a^(33b), afll s]^l 4^ (33c), NH 3 4^ 43 (33d), *fl2 &\*\ 
43(33e)^§- 1*M ms. «H ALD-TiN^ ^4^-§- «g^H!-4. 

<47> £ 5ofl £Al^ ti>4 ^-ol ; ALD-TiN^" ^ 43(33M1, ALD-TiN^4 Q^W^A 

^ A\o}Wr%. ^l^*>7l^^ pi^ nh 3 ^ ( 3 3a )^. 

<48> o^H, NH 3 ^eU 1 43(33a)£r, -fHsl^ <§Aj 4^(32H 3M4» la 

$] yflAl^ ^^aj-^jo] S.^*V f-g-tb ^^^(pre-heating time) 

#3- ALD-TIN4 ^4#f^434 a}o]^o) Al^-sl7l ^ofl dIe) NH3I- 300sccm~ 
lOOOsccm^l 10^~120S-^<L> 43°14. 
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<49> »W ALD-TiN^ ^*V^*>^3 *W«°1 *l*^7l ^ofl NH 3 #^ 

7}+°l TiCU^II -fr^^H 53* a o^t>4. 

<50> 51 6a ^ 5L 6b^ *W <S3 «H^i^ *3 «H<H^ M«HH 

SUSiLiM, CVD-TiN* tf^^S- ^-g-tb 

ALD-TiN* W^^S. 5^*133 
<5i> o^H, ALD-TiN* ^VJfxJ^S ^-g-^V ALD-TiN-8: 

NH 3 « 500sccm^ #3.*3:3. 60^<L> NH 3 ^*V£4. 

<52> £6a ^£ 6bofl 51*1* H>ofl n^sTfl, NH 3 M^** ^81* 3* 

*=. CVD-TiN* ^^^S. *|*«: «AlEiofl ^ sH 6 ^^ ^ «>°1<H^ & 

<54> £ 7* %^>^ ( *Pf*d^ M 43(41). -fr^ M 4^(42). ALD-TiN^- W 

4^(43)^ &*]Z- ALD-TiN^- ^ 4^(43)^ TiCl 4 ^ 4^ (43a), *fll *\ 

*1 43 (43b), NH 3 4^ 43 (43c). *2 4*1 43(43d)°.3. TiCl 4 4<3 4 

3 (43a), 41 43 43(43b), NH 3 4*3 43(43c), *12 43 43(43d)# l4°lt^ 
<*| ALD-TiN^ QA^S- 

<55> 5L 7o\) 5=*m ta>^ ^ol, ALD-TiN^ $3 43(43WH, ^2 4 3 43 (43d)*- 

TiCU 43 43(43a)3 1S-^31°H4 ALD-TiN^" 0 ! *§3€ *»ll43fc TiCl 4 4 € 
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^0.0.^. I£^r TiCU ^(feedingH ^ «1« (open valve)!: 3^ <I 

a, £7^03- TiCl 4 ^ #5L*lMr 3^*1 3 *^-H TiCl^l £43-2-3. 

<56> ^-O], #SL^-« NH 3 # ^^1 

*>^r ^12 *H3(43d)<HH TiCl 4 *<H 0.13^- Al^<L> £ 

#3 TiCl 4 l- aH^i(by-pass)Al7lt^7> TiCl 4 ^^3. ^\ 

A] tt. 

<57> £ 8^ TiCl 4 ^ tm «H2fliAl^ofl 4^ 7fl^AlE^ *Mi£*«5L# 

s^l^. 5L Sofl^i AMAT, TEL ^7 ^1^* M"^Hfi^. 
<58> £ 8°fl £=Hr TiCl 4 ^^^1 t-S-f^ 50sccm<M lOsccm^-S. " 

JL, TiCl 4 ^ ^ O- 1 ^ 1 ^ TiC1 4» 

«>oisfliAi7i47> Tici 4 ^^^s m\n & 

<59> 5L Sofl^i, $ 20A>ol#^ TiCl 4 ^3*1 «H*H^ £«a*fe*. TiCl 4 

tf&fe #*>*I^HH # ^ flja SE^V tfU* TiCl 4 ^ a>-§-^ 

£ ^ 7 >Al7l7l nfl^-ofl 3} 20A>ol#n> aj.^ °] ■ 20*}°]^ 12.^1 °H 3 TiN 

<60> £ 8 ^ ^-s^, TiCl 4 ^ €3.*-§r* 10sccmiL5L yHP^ £*HU3. *H 

sll^AlTj ^-f7> TiCU €iM^* 50sccm<L5L *V 

^o>^^ ^ 01 cf. TiCl 4 ^^^1 50sccm^lAi lOsccmiLS. £ 
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4a ,oa nW^AUM W ^^*«£7> 0.49dB.23fA/^4H 0.054d0.01fA/^2 o 
< 6 i> a>^3is>7fl, TiCl 4 ^ 10sccm~50sccmJ5L 

<62> £ 9fe £ *|3 ^Hcfl 4^ ^2: ^* 5L*1«; *S « S 

£ 9 ofl £^ »\* *HW « 4*. 4*. ALD-TiN^ 

4*4 ALD-TiN^- <8* 43* TiCl 4 4^ 4*. *U NH3 

4* 4*. *2 44 4*^s <WH. TiCi 4 4*3 4*. *i ^ ^3 m 

43, A2 44 43* 1*W*S *M ALD-TiN44 ^4** *4«4. 
<64> £ 9ofl 44 *ol, ALD-TiN4 S3 43«H. TiCU 4*3 434 TiC1 4^ 

£ 10* TiCl 4 4 4*4* ^ ¥ ^^d^H« 5=4* £^o!4. £ 12^ 

TiCl 4 4* AIM 1^14 0.15SS. #^44jl, TiCl 4 €S-f#*>l 50sccmolJl, 
NH 3 4 $3.** £ 4^RH ^ 1000sccm4 0.452:4:*, 41 4443 £ 42 44 
4344 o>M #5L-f* * 4342W 44 800sccm4 0.15^44, ^4£51« 470°C 

3. -R-4*Hr a^d^HH 5L#4$4. 

H 10* TiCU 4^ 4** 0.15iS 4^4^1 44 

^517} 0.96d0.36fA//zmH^ 0.49d6.23fA/^ 2 ^S. #4^* ^ 
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HV^t^XI, TiCl^ *<3**W1 3^ ********! *°1* ^ * 50A > 
ol***fc 0.05^-0.2^ 2=3**. 50**1** ^ 0.5^-0.22,5. 2,3 

$*. 

<68> £ llafe CVD-TiN* *|** *IWW3* ALD-TiN* *!** **M*^ 

1- wlHL*V 5HS*lul, £ llbfe CVD-TiN-l: 3** *W** ALD-TiN^ *J*«: «^ 

o, ^a*^* 5H?H*. «W*. ^ 11a * S- Hb°fl ALD-TiN* 3 
** ffl^AlE^ *aM*^* ^*d^5^r CVD-TiN^- 3*fc *HW*N «W * 

20 A>o m ^ TiCl^ *s+** #^1* £^<13. «H^ai« a*°l*. 

<69> £ llaofl * = ^, **M*fi^fc CVD-TiN# *|*«: 



<70> 



<71> 



£ llb*fl *S^, ¥3*I*tefe CVD-TiN^ 3** sUKflAl^ofl w]^ 
^ 5ft*. «tfl, £ 6* tfl«l*fl a^, Bfole]^ *V4|* CVD TiN tfl«l 

* lOwfl o)J$ 7fl^€*. 

^HHH^r ^a^S] -^€*^ Ta0« a>^*}^ <« *^ 
*o.5L^ A1 2 0 3 , Ti0 2 , Hf0 2 , Ta 2 0 5 , Zr0 2 , (Ba, Sr)Ti0 3 , Pb(Zr, Ti)0 3 , 
(Pb,La)(Zr,Ti)0 3 S ^f^^ aj^^ *1** ^ fl*. 

<72> :^JL, ***:^iLS ALD-TiN^: *|*. 4^** , . MIS ^2 3 

MIM ^ *I****M, **3 ******* **d*°5. 01 

**:a 4V^«^^-o.S. ALD-TiN-8: <>l**fe 5L€- DRAM ^ FeRAM°fl 3*****. 
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<74> a o v^ ALD-TiN^ ^^-^d^S. 3-§-*Rr ^flslW^H nfl-f 

£ ^dt(Cl) ^4 7}7l£S 7fl3flAl^^l- ^Alcfl ALD-TiN ^M^l -fi-^l 

A. 
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1] 

#7j ^^-^o)l o^nv^ ^j. 

*7, *« W * 7] ^ 

« w Mw Ticl4# ^ 

* **** o1 *°»** *fe * 2 M> 

2] 

W NH 3 # SOOscc^lOOOscc^ ^ ^ 
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#7) TiCl 4 ^ t-S.-f-i: Stt ^Al^ofl^ Aiin^ ajojs ^H-o} #o. 

#7] ^}^^^Q\ A]-Oj# #f$X\ # 7 j Jfr#^6\l J£ 7 ) TiCl 4 7f ^#3tt « 0 V^1 



[^T 1 * 4] 

A o V 7l TiCl 4 ^ fi-ffo] 

-8-71 TiCl 4 ^ iq^^^ofl^ >y- 7 ] TiCl 4 » -s)^)^ ^w.^. ^^q. 
TiCl 4 sj 3)^4^^^ <#7] TiCl 4 * 2} ^1 ?1 ^ w.# ^7l.^tf| 



[3^8- 5] 

^•71 TiCl 4 Sl l-S-f-i:^ 10sccm~50sccmS 2^Hf fi^S nfl a] 

6] 

^7) TiCl 4 ^ S^Al^-o] S^^gr, 
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#71 €^##^-3}-^^ WW 50A>°l#*>*lfe 0.05^-0.2^5. 3^*} 

-S, 50*M#-§- ^ 0.5i£~0.2^S 2^*Rf ^-1: ^ ^sJMe-^ 

7] 

^7} TiCl 4 «- ^71 -H-^^Hl #7] TiCl 4 l- ^-M^lfe #31; 

TiCl 4 *l*h§-^ <^£] TiCl 4 » #7)1; 

^"71 TiCl 4 NH 3 # ^*Rr ^ 

#7l NH 3 #oi]^ «]--§- o}«-o| nh 3 ^- # 7 1 NH 3 ^ TiCl 4 ^l ^>#-i: ^*1*} 
#7ll; 
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